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ABSTRACT 

Treatment of chronic disease is a long-term process that requires the cooperation of patients and doctors. And 

regular follow-up visits. The traditional online medical system lacks effective check-ups.  

To solve this problem, a Web-based online medical consultation system for elderly patients with chronic 

diseases has been developed. Patients can make appointments with their doctors and video chat with their 

doctors online. They can track personal health data collected by IoT wearable devices in real-time. The method 

used in this project is incremental development. PHP Laravel framework was used during development. The 

system is designed for elderly chronically ill patients who are inconvenient to travel to the hospital in person.  

 

 

 

1 INTRODUCTION 

In today's world, both developed and developing countries are increasing population aging. 

Aging is a long-term risk factor for the development of many chronic diseases. On the other 

hand, there is an increase in the number of young chronically ill people who lack physical 

activity or have bad habits such as drinking alcohol, drugs, and smoking. Chronic diseases 

usually require long-term treatment and medication and regular hospital visits. This greatly 

increases the pressure on patients and society.  

With the outbreak of the coronavirus disease (COVID-19) in 2019, countries have 

implemented different travel bans to control the epidemic. in this situation. Most healthcare 

practitioners believe that since the outbreak of COVID-19, changes in medical services have 

had a certain impact on patients with chronic diseases. On the other hand, chronic diseases 

increase the risk of viral infections such as COVID-19. Therefore, some patients with chronic 

diseases dare not go to the hospital. These conditions increase the possibility of their disease 

recurrence or even death.  

Online medical consultation systems can reduce the above cases. This kind of system 

transfers the process of patients seeing a doctor from offline to online. The patient will 

consult with the doctor through video. 

 

2 PROBLEM STATEMENT 
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The treatment of chronic diseases is a long process, usually requiring long-term medication 

and regular follow-up visits. Regular visits to hospitals are time-consuming and laborious for 

patients.  

In China, some patients choose to go to famous hospitals in nearby big cities for treatment. 

This requires several days and additional accommodation and travel expenses, which 

increases the burden on patients. Especially during the epidemic period, since patients’ 

immunity to chronic diseases is worse than that of healthy people, that is why visiting high-

risk areas such as hospitals will increase the risk of cross-infection. Due to the epidemic and 

travel ban, some well-known hospitals and doctors are no longer able to receive frequent 

visits from patients as before. 

Another problem is that traditional medical care is usually accompanied by various checkups 

and laboratory tests. A survey shows that 67.69% of patients believe that online medicine 

lacks effective checkups and laboratory testing and question the accuracy of online medical 

diagnosis results. For the elderly, the main population of chronic diseases, the backwardness 

of thinking and body is a challenge to the use of online medical care. One study concluded 

that older patients are less willing to use online medicine. 

 

3 OBJECTIVES 

The objective of this project is to create an online medical system to provide services for 

patients with chronic diseases. 

a) To study the existing web-based medical system, and designs which unique functions that 

provide consultations for patients with chronic diseases 

b) To design and build a new system with a web-based application that solves the real-time 

video consultation and accessibility problems. 

c) To test and validate the proposed system connecting the patients and doctor for real-time 

consultation performance evaluation. 

 

4 METHODLOGY 

The method used in this project is incremental development. The idea of this model is to 

develop an initial implementation first. Then expose it to users for review and comments. 

Finally Refining it through many versions until complete. 
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Figure 4.1 Incremental Software Development Cycle (Sommerville, 2011, Software 

Engineering. 9th Edition. Addison-Wesley, New York.) 

In the early stage of development, only a general description of the software requirements is 

required, while the detailed description can be delayed and supplemented one by one in units 

of incremental components. This method is conducive to the gradual clarity of user needs and 

can effectively adapt to changes in user needs. The risk of project failure in incremental mode 

is low. Maybe some incremental components may encounter problems, but other incremental 

components will be successfully delivered.  

 

4.1 Analysis phase 

This stage mainly completes the comparison of existing systems, requirements analysis, and 

the writing of requirements documents   

4.2 Design Phase 

In the design phase, it is mainly divided into two parts, user interface and interaction design 

and software architecture design. 

4.3 Implementation Phase 

This phase develops software based on requirements and design. This process is actually the 

most time-consuming part. 

4.4 Testing Phase 

This phase will test whether the system can achieve the goal. The main test direction is the 

requirements test, compatibility test, and security stability test. In the final usability test part, 

related users such as senior citizens, community hospital medical staff, patient family 

members, and medical students were invited to test. 
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5 RESULTS OF THE STUDY 

After testing, each sub-function of the system works well and meets the requirements. This 

chapter will demonstrate the main functions of the system. 

 

5.1 Authentication 

The authentication part is created using the scaffolding Jetstream that comes with the Laravel 

framework. 

 

Figure 5.1 Login 

When the user completes the basic registration, it will jump to the user type selection page, 

which provides two roles of patient and doctor. 

 

Figure 5.2 Role select page 

 

5.2 Profile Page 

Details of patients and doctors are stored in separate tables. Users can edit the information 

here. 
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Figure 5.3 Profile Page - PC 
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Figure 5.4 Profile Page – Mobile Phone  

 

5.3 Doctor Page 

Patients can view their own doctors on this page and can also change or bind other doctors. 

New users must bind a doctor before they can perform follow-up operations such as making 

an appointment. Cop
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Figure 5.5 Doctor Page 

 

5.4 Appointment Page 

Patients can create appointments here, doctor users cannot create appointments, but they can 

approve or decline the appointment. 
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Figure 5.6 Appointment Page – Patient User 

 

5.5 Consultation Page 
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Figure 5.7 Consultation Page – Patient User 

Video chat function using TRTC(Tencent Cloud Real-time Communication).  Here, TRTC is 

embedded into the system through an iframe. Use a hidden label tag through the username to 

TRTC and get it with JavaScript. 

 
Figure 5.8 Consultation room blade 

 

 
Figure 5.9 JavaScript use to get label id  
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Figure 5.10 Consultation Room Page 

 

5.6 Medical Record Page 

After the video consultation, the doctor can write a medical record for the patient here. 

Once a record is submitted, it cannot be modified or deleted.  
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Figure 5.11 Medical Record Page – Doctor User 

 

Figure 5.12 Medical Record Page – Patient User 
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5.7 Health Tracker 

Health tracker page is created using Alibaba Cloud IoT Studio. Data can be displayed 

dynamically in the chart. 

 

Figure 5.13 Health Tracker Page 

5.8 Account Verify 

After a new doctor is registered, the account needs to be approved by the system 

administrator before it can be used 
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Figure 5.14 Doctor Verify Page 

 

Figure 5.15 Alert when unverified Doctor login 

 

5.9 Wearable Device Prototype 

This device is for patient health condition monitoring, which is a prototype device used for 

the web-based real-time application for consultation. 

The prototype uses Arduino Uno as a microcontroller and uses the BC260Y-CN 

Narrowband-IoT module to communicate with the Alibaba Cloud IoT platform through the 

MQTT protocol. At present, this prototype only uses the temperature sensor to obtain data as 

a demonstration. 
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Figure 5.16 Wearable Device Prototype 

 

6 CONCLUSION 

This project proposes a prototype of an online medical system that combines cloud and smart 

wearable devices, but the functions are still relatively simple and can be further improved in 

the future. It is hoped that this project can inspire the development of an online medical 

system combined with smart wearables that can really be put into use. More convenience for 

patients and doctors. 
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